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The User Data Gateway (UDG) provides a homogeneous
access end-point to collections of impact-relevant
variables.

The aim of UDG is to gather different data sources with
different terms of use (policies) in a single data servicce,
so that users can access all the data and metadata they
typically need (seasonal forecasts, reanalysis and
observations) in a homogeneous and simple way,

without worrying about the inherent complexities of data
access, download and post- processing of the variables
stored In massive archive systems at different
institutions.
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Wiki doc

The ECOMS User Data Gateway

The European Climate Observations, Modelling and Services initiative (=* ECOMS) coordinates the activities of three
ongoing European projects (=* EUPORIAS, = SPECS and =+ NACLIM). Different activities carried out in these projects require
seasonal forecasts from state-or-the-art forecasting systems (e.g. NCEP/CFSv2 or ECMWF/System4) for a reduced number
of variables. This information can be obtained directly from the data providers, but the resulting formats, aggregations
and vocabularies may not be homogeneous across datasets, thus requiring some post processing. Moreover, different data
policies hold for the various datasets —which are freely available only in some cases— and therefore data access may not
be straightforward. Thus, obtaining seasonal climate forecast data is typically a time consuming task.

As part of the data management activities in these projects, the ECOMS User Data Gateway (ECOMS-UDG) has been
developed by the = Santander MetGroup in order to facilitate seasonal forecasting data access to end users. The needed
variables have been downloaded from data providers and locally stored in a THREDDS data server implementing
fine-grained user authorization (see the available datasets and variables). Thus, users can efficiently retrieve the subsets
best suited to their particular research aims (for particular regions, periods and/or ensemble members) from a large
volumen of information. Since =*R has been adopted for a number of tasks in these projects (validation, downscaling,
etc.), an R package for data exploration and access has been developed (ecomsUDG.Raccess) and additional functionalities
will be developed to meet the users' needs. Moreover, a number of alternative tools are being develop in order to provide
different user-friendly interfaces for accessing the information (Python, Matlab, web portals, ... ).

This wiki page provides an up-to-date description of the ECOMS-UDG, including information on the available datasets and
variables, and the documentation of the available tools. The following documents and links are the basic references:

* Technical notes:
o The ECOMS Data Gateway (v2.0) o=
o Validation of System4 dataset (v1.0) -
* Tools:
© R package: link to Latest stable release
© Other interfaces to the ECOMS-UDG

Contents of the wiki page:

1. THREDDS Data Server (TDS)
o User registration
© Available datasets
o Available variables
o Exploration via Web
o Interfaces for Data Access
o DAP access
2. R Package for Homogeneized Data Access
© Pre-requisites
© Authentication
o Data homogeneization
© Examples

Recent Changes:

New stable minor version release of ecomsUDG.Raccess (v2.2-1) --
Posted on 2014-0B-05 19:14 : author juaco : categories Specs Euporias
Data Server Ecoms Udg

New stable minor version release of ecomsUDG.Raccess (v2.2-0) --
Posted on 2014-07-16
Data Server Ecoms Udg
Mew patch release (v2.1-1) of ecomsUDG.Raccess package

13:42 : author juaco : categories Specs Euporias

-- Posted

on 2014-07-11 16:16 : author juaco : categories Specs Euporias Data Server
Ecoms Udg
ecomsUDG.Raccess v2.1-0 released - posted on 2014-07-11 16:14 :

author juaco : categories Specs Euporlas Data Server Ecoms Udg
ecomsUDG.Raccess v2.0-0 released -- Posted on 2014-06-1
author juaco : categories Specs Euporlas Data Server Ecoms Udg
eoomsUDG.Raccess v1.0-0 released -- Posted on 2014-02-17 13:50 :
author juaco : categories Specs Euporlas Data Server Ecoms Udg
Re-branding to ECOMS UDG -- Posted on 2014-01-23 20:06

categories Euporias Data Specs Server Ecoms Udg

6 20:24 :

: author
antonio :
Defined an initial list of variable -- Posted on 2013-12-13 10:
author gutierjm : categories Specs Euporias Data Server

The CFSRR dataset has been added to the portal - Posted on
2013-09-24 12:26 : author antonio : :3[-3;Jr|-3z Euparlas Data EDECS Server
First version of the user data portal -- Posted on 2013-04-25 20:07 :
categories Specs Euporlas Data Server

52:

author antonio :

Fully documented.
Feedback welcome.
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System4 (provided by ECMWF) [Seasonal forecast]

The = System 4 seasonal forecasting system became operational in November 2011. The corresponding hindcast is
archived in the Meteorological Archival and Retrieval System (~* MARS), the main data repository at the ECMWEF, as a

colection of GRIB-1 files at 0.75° spatial resolution. The downloaded data has been exposed as three different virtual
datasets (see the available variables for these datasets):

e > System4_seasonal_15: There are twelve initializations (hereafter called runtimes ) per year (the first of
January, February, ...), each with 15 members running for 7 months (hereafter called simply times ). Period:
1981-2010.

System4_seasonal_51: There are only four runtimes per year (the first of February, May, August and
November), each with 51 members running for 7 months. Period: 1981-2010.

System4_annual_15: There are four runtimes per year each with 15 members, but the forecasts run for 13
months. Period: 1981-2010.

CFSv2 (provided by NCEP) [Seasonal forecast]

The =» CFS version 2 seasonal forecasting model became operational at NCEP in March 2011. The corresponding
retrospective CFSv2 forecast dataset is stored in the =* NOMADS server as a collection of GRIB-2 files at 1° spatial
resolution. The downloaded data is exposed as a single virtual dataset (see the available variables for this dataset):

e »CFSv2_seasonal_16. There are four initializations (4 cycles) from every 5th day (thus providing on average 24

members per month) running for 9 moths (see CFSv2 members for more detailed information of members'
construction for this dataset). Period: 1982-2010. Note: For better comparability with other hindcasts, the R data
access package defines by default an ensemble of 16 members for each lead month and forecast season.
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NCEP Reanalysis 1 (provided by NCEP/NCAR) [Reanalysis]

The NCEP/NCAR Reanalysis 1 project provides 6-hourly information of a number of atmospheric variables both at surface
and (17) pressure levels. A large subset of this data was downloaded in November 2010 from

PSD in its original format
(NetCDF files at 2.5° spatial resolution). The downloaded data is exposed as a single virtual dataset (see the available
variables for this dataset).
e “* NCEPReanalysisl. Six hourly information of surface and pressure level variables. Period: 1948-2010.

WFDEI (provided by WATCH project) [Observations]

The WFDEI (=* WATCH Forcing Data methodology applied to ERA-Interim data) provides 3-hourly and daily averages of
eight meteorological variables for the global land surface at 0.5° resolution in NetCDF format. The data was downloaded in
February 2014 and it is exposed as a single virtual dataset (see the available variables for this dataset).
L

WFDEI_daily. Daily information of the original and some transformed variables. Period: 1979-2012.
Work in progress...

e GloSea5 (provided by Met Office)
e E-OBS (accessed remotely through the OpenDAP server from ECA&D,

http://www.ecad.eu)
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Observations: Reanalysis: Seasonal forecasting models:
R Variable e =+ NCEP CrSystemd =+ Systemd C+Systemd =+ CFSv2 C
name description WFDEI_daily Reanalysisl seasonal_15 seasonal_ 51 annual_15 seasonal_16 SPECS-ESGF
Surface variables

Mear-surface air

tas DM 6h &6h/DM DM e =
temperature
Daily Maximum

tasmax MNear-Surface DX (#) &h DX DX DX DX e

Air Temperature
Daily Minimum

tasmin Near-Surface DN(#) 6h DN DN DN DN =]
Air Temperature
Total

tp precipitation DA 6hA DAr DAr DAr DA e
amount
Sea Level

psl 6h 6h 6h 12h E g
Pressure

ps Surface air DM 6h(*) o
pressure
Wind speed (at

¥

Wss 10m) DM 6h(*) e =] e

tdps 2m Dewpoint 6h e e
Temperature
Surface (2m)

huss specific DM 6h 6h{*) =]

humidity
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B The registration
My groups and authorization
# tome process is been
L Account Group selection managed by the
the TAP service
2 My groups SPECS v

Assigned groups
% My Datasets

i .
= support m 77 Name:EUPORIAS

Description: Euporias project

EUPORIAS Privacy: @ Authorization required M}J Datasets

|:'Ba Datasets ™ Policies EB Remove

~ ¥ Home

The user has to enrol | 2 acoun Assigned datasets
into different projects | 2wy oums Name: cfar
which are collections | g, ...... S| Dociotion 2 Reforeast datase
of datasets. This | _ = o
enrolment may be
supervised by the —T  Name: systemd |

. — Description: System4 dataset hindcast
grOU pS/prOJeCt Privacy: & Authorization required

administrator. & Policies
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The enrolment process may also include the acceptance of policies or
terms of use imposed by data providers.

j ® S - ESHEEE==
Jl'fﬁ My groups x Tt

(- & metec.unican.es/tap/user/groups¥ c " Google P * E 4+ A 2 B | - =

-

-

"':I Logout
Thredds Admin Fanel

Datasets and Policies of group PUBLIC_DATA

Welcome, antonio

ﬂ‘ Home
Dataset cfsrr

CFSW2 Reforecast dataset

1 Account

m

2 \y groups

L:_c'_! CFSRR agreement
& My Datasets

4 Support The NCEP Climate Forecast System Version 2 (CFSv2, http:
developed at the Environmental Modeling Center at NCEP ar
restriction.

Contact: cfs@noaa.gov


http://www.meteo.unican.es/

_p“-r?""- — —— =
= w5 - I~k sl ivananAl FRATAA 1I1NILAA O » |
===
chfrate
Santander Meteorology Group Open DAP access
A multidisciplinary approach for weather & climate
. ECOMS . USER Tomcat server 7 Q0% . DA
. USERS . INTERFACES WebApps :  SOURCES
.-!" &
had T e Virtual Datasets ... n
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T 1} “' iﬂ  opn>

W/ T : Eumnms SPECS mcum
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-
J @ TdsStaticCatalo... x\EcumsUdgmataSEw... x | ot OPeNDAP Datas.. | ot http:/fw.]0:1:0] % | ot User login x | +
e > & www meteo,unican.es/tels5/ catalog. html L vnctavesqlitﬂ R ‘ﬂf E 43 & 2 L —

| : / /[www.meteo.unican.es/tds5/catalog

Dataset Size Last Modified
EJ Beanalysis Datasets -
a :,I_?ICEP Reanalysis 1 Datasets/: 196.2 Gbytes 2014-06-18T14:08:00Z

E.] ECMWF'=s Interim Beanaly=sis Datasets/ 6l.61 Gbhytes 2014-07-09T13:46:0082 !

E] Ohservations Datasets

a WEDEI Datasets/ 167.3 Gbytes 2014-06-13T059:43:00Z2 El

E] FEOBS Gridded Datasets/ 87.539 Gbytes 2013-06-18T15:30: 382 ‘
E] Seasonal Forecast Model Datasets o

E] ECMWE's Svstemd Datasets/ 27.58 Tbytes 2014-06-02T12:56:00Z2 ‘

E] NCEP'= CFSv2 Dataseta/ 16.489 Thytes 2014-05-02T12:56:00Z2

) sc_sarts v3 Datasets/ 1.733 Gbytes 2014-10-01T14:37:00Z

see

HREDDS Data Server | Version 4.3.18 - 20130801.1600
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| @ TdsStaticCatalo.. *

@ =h wwwmeteo,unican.es/tels5/catalog. html E'Dctavesqlité g 'ﬂ’ E ; ﬁ' 2

The ECOMS-UDG provides access to datasets with no worries about
_ files. The UDG can offer views for a dataset and just one endpoint
p for the view.

| EcomsUdg/DataServ.. * | &t OPeMDAP Datas.. ® | of http:/fw.. J[0:1:0] % | O User login x +
9 | | | |

R

L

-

| This makes possible to forget about file-name-mangling and focus

Em |

on information contained into the dataset.

i This is possible thanks to the THREDDS capabilities to aggregate
collections of files as one “NetCDF” entity.

| This approach allows to clients to materialize their own views to local

files. From netcdf-library (>4.1) compiled with opendap support you can do
(netcdf-4 file with shuffling and deflate filters):

nccopy -k 4 -s -d 6 http://opendap-url.dods?varl[...] local-file var.nc
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http://www.meteo.unican.es/tds5/catalogs/system4/System4Datasets.html

Authentication Required

2 A username and password are being requested by http://www.meteo.unican.es. The site says:
& "EUPORIAS Datasets"

User Name: |:US€rname |

- |
Cancel

Password:

THREDDS Data Server

Catalog http://www.meteo.unican.es/tds5/catalogs/system4/System4Datasets.html

Dataset: ECMWF's System4 Datasets/System4 15 members Seasonal range Dataset

= [ata fype: =
# [D: systemd/Systemd Seasonal_15Members.ncml
# RestricfAccess: systemd

Access:

1. OPENDAP: /tdsS/dodsC/systemd/Systemd Seasonal_15Members.ncml

2. WCS: tdsS/wes/systemd/Systemd Seasonal_15Members.ncml

3. WMS: ftdsS/wms/systemd/Systemd Seasonal_15Members.ncml

4. NetcdfSubset: /tdsS/ncss/grid/systemd/Systemd Seasonal_15Members.ncml
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OpenDAP data access

OPeNDAP Dataset Access Form

Action: | corascil || GetBinary || ShowHelp |

Data URL: 'http://www.meteo.unican.es/tds5/dodsC/system4/System4_Seasonal_15Members.ncml

Weather Forecasts (ECMWF) (RSMC)
Originating or generating Subcenter: @
Conventions: CF-1.6, Coordinates, UW-1.0
history: Read using CDM IOSP GriblCollection
featureType: GRID

Global Attributes: originating or generating Center: European Centre for Medium Range |‘

Variables: " t2m: Array of 32 bit Reals [run = 0..359][member = 0..14][time06 = 0..860][lat = 0..240][lon = 0..479]

runJ |rnaﬂnenl |ﬂnmﬂEJ |Iat| |Ian
long name: 2 metre temperature @ Ground or water surface

units: K

missing value: NaN

Grib Variable Id: VAR 98-8-128-167 L1
Gribl Center: 98
Gribl Subcenter: @8

W mx2t24: Array of 32 bit Reals [run = 0..359][member = 0..14][time24 = 0..215][lat = 0..240][lon = 0..479]

run: 0:1:359 ' member: 0:1:14 | time24:|0:1:215 ' lat: 0:1:240 ' lon: 0:1:479
long name: Maximum temperature at 2 metres since last 24 hours @

Ground or water surface |

units: K

missing value: NaN
Grib Variable Id: VAR 98-0-128-51 L1
Gribl Center: 98
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OpenDAP data access

OPeNDAP Dataset Access Form

Action: “cot ascil )| GetBinary || ShowHelp |

Data URL: 'http://www.meteo.unican.es/tds5/do

dsC/system4/System4_Seasonal_15Members.ncml

Global Attributes: |[‘.iriginating_ur_generating_[enter:
Weather Forecasts (ECMWF) (RSMC)
Originating or generating Subcente
Conventions: CF-1.6, Coordinates,
history: Read using CDM IOSP Gribl
featureType: GRID

Dataset {

Float32 mx2t24 [run
[lon 17;
} system4/System4 Seasonal 15Members.ncml;

2151 [1]1[1]

1] [member 1] [time24 215] [1lat

1]

Variables:

"1 £2m: Array of 32 bit Reals [run = 0

run:

1 |
member:

|lung_name: 2 metre temperature @ G
units: K

missing value: NaN

Grib Variable Id: VAR 98-0-128-167
Gribl Center: 98

Gribl Subcenter: @

W mx2t24: Array of 32 bit Reals [rur|
run: 0:1:359  member:| 0:1:14

long name: Maximum temperature at 3
Ground or water surface

units: K

missing value: NaN

Grib Variable Id: VAR 98-8-128-51 L
Gribl Center: 98

272.
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=

:  ECOMS : USER T ﬁ | DATA
. USERS . INTERFACES WebApps 5
.................... --/ e _ \ E s H
: c
5 Virtual Datasets ;
RlNTER@:E :... ............................... SELLLL ‘ : .
« User-friendly subsetting : ﬁ;ﬁ'ﬂ‘: l“'"““*“‘s Egﬁsgﬁ:i"d“ﬂ“ 1] GetDatam| d
+ Data Homogeneization ; vanable 2 IELI vanable 2 IJ;ll ] 5
x : G G :
: roups: roups:
— EUPORIAS, EUPORIAS, .
o DAt : SPECS... SPECS...
I
- - ...

"SPECS 5 _I S S E
USER ; w A Authenticate user : :
L Register & Join gmupj P Thredds Admin Panel | - :

o= (% W W | N

L T : ELIFDRIAS SPECS NACLIM

"NACLIM :
USER @
JHDI ) !
Get User detalls—s

Gal autharization RESOURCES : USERS

GROUPS
DE



http://www.meteo.unican.es/

der Meteorology Group

. A multtdtsc:plmary approach for weather & climate

R Interface

: : library(ecomsUDG.Raccess)
Authentication — 1oginECOMS_UDG( 'username',

'password’)

Data IOad —> obs <- loadECOMS(dataset = "WFDEI",
var = "tasmin",

season = ¢(12,1,2))
prd <- loadECOMS(dataset = "Systemd seasonal 15",
var = "tasmin",

Data processing season = c(12,1,2),

members 1:2,

¢ Reg”ddlng 1eadHun: 1)
 Bias (mock up)

° PIOt N Bias member 2

o

8

R 6

obsr <- interpGridData(gridData = obs, 2 4

new.grid = getGrid(prd),

method = "bilinear") s 2

bias <- getBias(obsr,prd) 0
plotMeanField(bias, multi.member = TRUE) <=

2
=
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http://www.meteo.unican.es/projects/specs/workshop2014

‘ Local weather forecast
[+ infa]
Rainfall {mm}
Hands-on training workshop on “seasonal forecasting and Sun (today)
downscaling” (Santander 8-12 September 2014)

FINAL PROGRAM:

g-9 September 2014 (An introduction to R for climate data analysis)
] Bedia, S Herrera, MD Frias, D SanMartin, M Tuni

e Quick R start: data structures, basic operations, control structures.
PRACTICE: using a climate data object

DEMO: Introduction to R objects [OO-Reference]

PRACTICE: Weather generators

b

10 September 2014

[09:00-09:15] IM Gutierrez. tm Welcome and presentation

[09:15-10:00] IM Gutierrez. tmi Basic concepts on 52D forecasting

[10:00-10:30] M De Felice. Elrﬂpact models and data I

[10:30-11:00] K Nicklin. Elmpact models and data II

[coffee break]

[11:30-12:00] PA Bretonniere. tm SPECS experiments and access

[12:00-12:30] IM Gutierrez. tm ECOMS User Data Gateway

[12:30-13:00] AS Cofifo, J Bedia. Demo: ECOMS-UDG [DEMO1 : Accessing seasonal forecast
data using R] [DEMO2: Validating and visualizing tercile-based probabilistic predictions] !
For more information l |MEtED
[14:30-17:30] ] Bedia, 5 Herrera. Hands-on training: ECOMS-UDG and R-access package [

PRACTICE1: Bias of System4 hindcast] [ PRACTICEZ: Drift of System4 hindcast] News
2 Sep 2014 [Event]
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55 Santander Meteorology Group Some work In progreSS

A multidisciplinary approach for weather & climate

* More datasets from different providers.
 OpenlD registration based on ESGF's IdPs

 More tools and examples on accessing and
processing datasets based on scientific
tools/software used by impact community.

 Server-side processing capabilities based

on WPS. Job management will based meta-
scheduling capabilities offered by DRM4G.

- Remote access on-demand for ESGF
datasets, i.e. SPECS simulations. Improvement of
replica/cache strategies.


http://www.meteo.unican.es/

Santander Meteorology Group
A multidisciplinary approach for weather & climate

Thank you!!!

ECOMS User Data Gateway info
http://meteo.unican.es/ecoms-udg

ECOMS User Data Gateway access request
http://meteo.unican.es/tap

R packages
https://github.com/SantanderMetGroup/ecomsUDG.Raccess
https://github.com/SantanderMetGroup/downscaleR

Hands-on training workshop material

http://www.meteo.unican.es/projects/specs/workshop2014


http://www.meteo.unican.es/
http://meteo.unican.es/ecoms-udg
http://meteo.unican.es/tap
https://github.com/SantanderMetGroup/ecomsUDG.Raccess
https://github.com/SantanderMetGroup/downscaleR
http://www.meteo.unican.es/projects/specs/workshop2014
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